5547 % 4 ) I 7 8 I & Vol. 47 No. 4
2021 4F 4 A Industry and Mine Automation Apr. 2021

gl gl gl gl &

, AR R

s ieneneine?

XEHS.1671-251X(2021)04-0001-06 DOI:10.13272/j. issn. 1671-251x. 17760

W FFONE R R BN 7T ik

Fhuk P, B
(FEF R AEED . bR 100083)

HiH 3 i i
WE. AMATALLBREFTLFIT . AIT BT DL LEHARETHRRGRM 2 ETETFES
I Fo o LS B AR 88 A R S B K R R S gy sk A 4 98 B AR o T LR AR Rk A, R B 4 b AR P T K G 4
AR TILRBE T PHARGHFEARGRE . ARSHF IR KRR, BRETATHEaIrER. T
MABR BEERS ARERERBFEREFSRELREGNT HINRRR B I k. ZHh ERkEETH
A TRAR SRR ERE BREREEATREREE MNEERE R HBTHARERE BRES
BBEFIBFHERE LA AN T RAMEFLE, BFMREZE>ABR . BRE BT KR 4L, BRE
KR I EEAT B L5 1 4 B A T L AR AT B B E 4 S AR ST L R B AR M) B K % A L &k AR R K
RIBLERZ T R B ERR, A BB ERRER T SBMEALARN A HBEELERELR T ;AR LK RRES
B a4 CO.CO,.0, 5.,% COCO, K O, BIAbT , A B AR ERERET, ¥ RXMRES>HTLE FE KE
folr, A B e ARHE., SABRE BELE BMFR AKELEXZEYTA I ARE . ABXKREERE
FE S AGRE BERL RERL AKRELILRREETPRNA 2 XRE AKX FERERES; SBRE R
BEXMFER AARLLEGEPRNA 3 EARE A EXRBERELG T SARE . BAEX BEX AL
RARXLFRE A EXREERERZT,
KB . H KR SPEA KR KR BF; HRE; BRAA; HasbB%; TRUAEG; 15848
g 4265 . TD752. 3 SCHR bR GRS A

B

A
=)

Mine external fire sensing method

SUN Jiping, CUI Jiawei
(China University of Mining and Technology (Beijing), Beijing 100083, China)

Abstract:In order to solve the problem that visible light images are greatly interfered by mine lights,
car lights, roadway lights, dust and red object in mines, the mine external fire sensing method based on
near-infrared and visible light images is proposed. The near-infrared images and visible light images are
fused to bring into play the advantages of obvious early flame characteristics in near-infrared images and
obvious mid-term flame characteristics in visible light images so as to improve the recognition rate of mine
external fire. This paper proposes a mine external fire sensing method based on multiple information fusion

of near-infrared image, visible light image, temperature sensor, gas sensor and smoke sensor. The method
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fuses near-infrared image, visible image and sensor information. The sensor does not need no blind area
coverage. Only a certain number of gas sensors, temperature sensors and smoke sensors need to be set up,
which has the advantages of being timely, reliable and low-cost. The fire alarms are divided into four
categories, including the image, temperature, smoke and gas fire alarms. The image fire alarm information
includes near-infrared image and visible light image information. When the fire is detected by near-infrared
image or visible light image, the image fire alarm signal is issued. When the temperature exceeds the limit,
the temperature alarm signal is issued. When the smoke exceeds the limit, the smoke alarm signal is
issued. The gas fire alarm information includes CO, CO,, O,, etc. When CO, CO, or O, exceeds the
limit, the gas alarm signal is issued. The fire alarms are divided into four levels, including blue, yellow,
orange and red, with red being the highest level. When one of the four alarm signals of image,
temperature, smoke and gas issued, the blue alarm signal is issued. When two of the four alarm signals of
image, temperature, smoke and gas issued, the yellow alarm signal is issued. When three of the four
alarm signals of image, temperature, smoke and gas issued, the orange alarm signal is issued. When all
four alarm signals of image, temperature, smoke and gas issued, the red alarm signal is issued.

Key words: mine fire; external fire; fire sensing; sensor; image recognition; near-infrared image;

visible light image; information fusion
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Fig. 1 Visible light and near-infrared image of flame
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Fig. 2 Visible light images of incandescent lamp and

early flames and their characteristics
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Fig. 3 Near-infrared images of incandescent lamp and
early flames and their characteristics
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Fig.4 Visible light images of incandescent lamp and

mid-term flame and their characteristics
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Fig. 5 Near-infrared images of incandescent lamp and
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mid-term flame and their characteristics
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Table 1 Image, temperature, smoke and gas alarm
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Table 2 4-level fire alarm in blue, yellow, orange and red
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